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© Bill discriminating apparatus. 

© In a bill discriminating apparatus, a bill stacking 
unit (2) is adapted for detachable attachment to a bill 
discriminating unit (3) at both an up-stacking position 
and a down-stacking position. At the up-stacking 
position the stacking unit (2) is arranged at a position 
higher than the bill discriminating unit (3) whereas at 
the down-stacking position the stacking unit (2) is 
arranged at a position lower than the bill discriminat- 
ing unit (3). The bill stacking unit (2) is detachably 
attached by a detachable attaching mechanism (47- 
49, 53-55) to the bill discriminating unit (3) at both 
the up-stacking position and the down-stacking posi- 
tion. A torque is transmitted by a torque transmitting 
mechanism (8, 11-13, 37, 42-46) from a drive 
mechanism (37-41) of a bill conveyer of the bill 
discriminating unit (3) to a drive pulley (8) of the 
stack conveyer (10) of the stacking unit (2). 




FIG . I 
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Background of the Invention 

The present invention relates to a bill dis- 
criminating apparatus. In this specification and the 
claims, the term "bill" is referred to a paper money 
and the like valuable sheet material. 

Generally, automatic vending machines and 
money exchangers are provided with a bill dis- 
criminating unit for judging whether or not bills 
inserted are genuine. Such machines further in- 
clude a bill stacker unit for stacking only accepted 
genuine bills in it. To stack bills this kind of bill 
discriminating unit adopts one of two stacking fash- 
ions; an up-stacking fashion and a down-stacking 
fashion. In the former, bills, inserted from a lower 
insert slot, are judged by the bill discriminating unit 
whether or not they are genuine, and accepted 
genuine bills are then upwardly transported for 
stacking them above the discriminating unit . On 
the other hand, in the latter fashion, bills, inserted 
from an upper insert slot, are also judged by the 
bill discriminating unit to discriminate genuine bills 
from counterfeit ones, and accepted genuine bills 
are then downwardly conveyed for stacking them 
below the discriminating unit. Users may select one 
of the two fashions considering the conditions of 
use, and a bill discriminating apparatus of the se- 
lected fashion is incorporated into the automatic 
vending machine. 

However, in the case where after such a selec- 
tion, the bill discriminating apparatus should be 
changed to the other fashion, the whole bill dis- 
criminating apparatus must be changed to a bill 
discriminating apparatus of the other fashion. 

Summary of the Invention 

Accordingly, it is an object of the present in- 
vention to provide a bill discriminating apparatus 
which is capable of changing one stacking fashion 
to the other stacking fashion, that is, from the up- 
stacking fashion to the down-stacking fashion or 
vice versa, with ease and without deteriorating the 
performance thereof. 

In view of this and other objects, the present 
invention provides a bill discriminating apparatus of 
the type comprising: a bill discriminating unit in- 
cluding a feed conveyer for receiving and convey- 
ing bills, and bill discriminating means arranged in 
the vicinity of the belt conveyer, the feed conveyer 
having a drive pulley and a driven pulley and an 
endless belt extending between the drive pulley 
and the driven pulley; drive means for driving the 
drive pulley of the feed conveyer; a bill stacking 
unit including stacking means for stacking bills, a 
stack conveyer for conveying bills to the slacking 
means, and guide means for receiving bills from 
the feed conveyer and for guiding the bills to the 



stack conveyer, the bill stacking unit being adapted 
for detachable attachment to the bill discriminating 
unit at both an up-stacking position and a down- 
stacking position, wherein: at the up-stacking posi- 

5 tion the stacking means is arranged at a position 
higher than the bill discriminating unit; and at the 
down-stacking position the stacking means is ar- 
ranged at a position lower than the bill discriminat- 
ing unit; detachably attaching means for detachably 

io attaching the bill stacking unit to the bill dis- 
criminating unit at both the up-stacking position 
and the down-stacking position; and torque trans- 
mitting means for transmitting a torque from the 
drive means to the drive pulley of the stack con- 

75 veyer. 

Brief Description of the Drawings 

In the drawings: 

20 FIG. 1 is a vertical cross-sectional view of a bill 
discriminating apparatus of an up-stacking fash- 
ion according to the present invention; 
FIG. 2 is an enlarged vertical cross-sectional 
view of the bill discriminating unit of FIG. 1; 

25 FIGS. 3(A) to 3(C) are side views reduced on 
scale and illustrating how to assemble the bill 
discriminating apparatus of the up-stacking fash- 
ion of FIG. 1; and 

FIGS. 4(A) to 4(C) are side views illustrating how 
30 to assemble the bill discriminating apparatus of 
a down-stacking fashion. 

Detailed Description of the Preferred Embodiment 

35 Referring to the drawings a bill discriminating 

apparatus of the present invention will be described 
hereinafter. 

FIG. 1 illustrates a bill discriminating apparatus 
1 assembled in an up-stacking fashion, and the bill 

40 discriminating apparatus 1 includes a bill stacker 
unit 2 for receiving genuine bills, and a bill dis- 
criminating unit 3 detachably mounted to a lower 
portion of the bill stacker unit 2. Each of the bill 
stacker unit 2 and the bill discriminating unit 3 is 

45 symmetrical about the vertical center thereof, and 
therefore only the right hand side thereof will be 
described hereinafter. 

The bill stacker unit 2 includes a stacker body 
4, and an accumulating box 5 which is detachably 

so attached to the stacker body 4 and accumulates 
bills in it. The stacker body 4 is provided with a 
casing 4A. A pair of parallel belt conveyers 10 and 
10 are vertically mounted within the casing 4A at a 
horizontal interval. Each of the belt conveyers 10 

55 and 10 includes a pair of an upper pulley 7 and a 
lower pulley 9 and an endless belt 10A extending 
between and around the upper pulley 7 and the 
lower pulley 9. Each pair of the upper pulley 7 and 
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lower pulley 9 are respectively mounted around a 
rotary shaft 6 and a rotary shaft 8 which are 
rotatably supported on the casing 4A. As clearly 
shown in FIGS. 3(B) and 4(B), the opposite ends of 
the rotary shaft 8 pass through side walls 4a and 
4a of the casing 4A, and have each a driven gear 
1 1 mounted to them. Each of the driven gears 1 1 
meshes with an idle gear 13 which is rotatably 
mounted on a shaft 12 fixed to the side wall 4a. 
The casing 4A has a switch (not shown) for detect- 
ing whether or not the accumulating box 5 is at- 
tached to it. 

Returning to FIG. 1, a pushing unit 14 is pro- 
vided within the casing 4A between the belt con- 
veyers 10 and 10. The pushing unit 14 includes a 
pushing plate 16, a pair of links 18 and 19, and an 
eccentric cam 21. The pushing plate 16 is adapted 
to push backwardly a bill B which has been con- 
veyed along the vertical bill passage 15A to a- 
stacking position shown by the dots-and-dash line 
in FIG. 1. Each of the links 18 and 19 is pivotally 
attached at its one end to the front surface of the 
pushing plate 16, and is slidably mounted at the 
other end to a fixed shaft 17 which passes through 
a slot 18A formed through the link. The links 18 
and 19 are similar to each other, and In FIG. 1, the 
fixed shaft 17 and the slot of the link 19 are 
therefore not shown. The eccentric cam 21 is 
mounted on an output shaft of a stack motor unit 
60 to rotate around a rotation center 20. The push- 
ing plate 16 is spring biased toward the bill stacker 
unit 2 by a pair of coil springs 22 and 22, only one 
of which is shown. A compressing plate 23 is 
arranged within the accumulating box 5 and is 
urged forwardly or to the left in FIG. 1 by a spring 
bar 24. A turning plate 15 is provided to the bottom 
of the accumulating box 5, and is curved so that 
horizontally conveyed bills are turned upwardly to 
progress along the vertical bill passage 15A. The 
vertical bill passage 15A is defined between the 
turning plate 15 and upper turning plate 62 moun- 
ted to an upper frame 26 of the bill discriminating 
unit 3. 

As best shown in FIG. 2, the bill discriminating 
unit 3 is provided with a frame 25, which includes 
the upper frame 26 and a lower frame 27. Between 
the upper and lower frames 26 and 27 there are 
formed an inlet slot 28 and a horizontal bill pas- 
sage 29 communicating to the inlet slot 28. An inlet 
sensor (not shown) is provided to the inlet slot 28 
for detecting a bill, and a magnetic head 30 is 
mounted closely to the horizontal bill passage 29 
for judging whether or not the bill is genuine. 
Furthermore, several photosensors (not shown) are 
arranged to discriminate a forfeit bill from a genu- 
ine one. A head pinch roller 31 is arranged to 
oppositely face the magnetic head 30. 



A driven pulley 32 and a drive pulley 33 are 
disposed upstream and downstream of the pinch 
roller 31, respectively. An endless belt 34 extends 
in a parallel fashion between and around the pul- 
5 leys 32 and 33. Pinch rollers 35 and 36 press the 
pulley 32 and 33 through the belt 34, respectively. 
The drive pulley 33 is mounted around a drive 
shaft 37, on which a worm wheel 38 is mounted. 
The worm wheel 38 meshes with a worm 39, which 
w is rotated by a drive motor 41 through a reduction 
gear 40 including several gears. 

The drive shaft 37 passes at one end thereof 
through the lower frame 27, and as shown in FIG. 
3(A), a large gear 42 and small gear 43 are co- 

75 axially mounted around the drive shaft 37. The 
large gear 42 meshes with another large gear 45 
having the same number of teeth as the gear 42. 
The large gear 45 and another small gear 46 which 
has the same number of teeth as the small gear 

20 43, are coaxially mounted on a shaft 44 rotatably 
supported on the upper frame 26. As best shown in 
FIG. 2, an upper bracket 47, an intermediate brack- 
et 48, and a lower bracket 49 are integrally formed 
with the frame 25 of the bill discriminating unit 3, 

25 and these brackets are fastened to the bill stacker 
unit 2 through bolts 53-55 which pass through slots 
47A-49A thereof. The reference numeral 50 des- 
ignates a shutter which blocks bills from being 
pulled out. The shutter 50 is driven by a drive 

30 solenoid 51 , and is provided with a photointerrupter 
switch (not shown) to detect the movement of the 
shutter 50. In FIG. 1, the reference numeral 52 
indicates a pull-out-preventing lever. 

Referring to FIGS. 3(A) to 3(C), how to assem- 

35 ble a bill discriminating apparatus 1 in the up- 
stacking fashion will be described. FIGS. 3(A) and 
3(B) illustrate the disassembled bill discriminating 
unit 3 and bill stacker unit 2, respectively, and FIG. 
3(C) shows an assembled bill discriminating ap- 

40 paratus 1 . 

As shown in FIG. 3(B), the bill stacker unit 2 is 
positioned vertically with the lower pulley 9 located 
below the upper pulley 7, and is then leftwardly 
fitted to the bill discriminating unit 3 as shown in 

45 FIGS. 3(A) and 3(B). In this event, the small gear 
46 meshes with the right side idle gear 13 as 
shown in FIG. 3(C). In this manner the bill stacker 
unit 2 is placed in an up-stacking position, and is 
fastened to the bill discriminating unit 3 by means 

so of bolts 53, 54 and 55. 

In this state, a bill is inserted through the inlet 
slot 28, and is then pulled in the bill discriminating 
unit 3 by the conveyer belt 34. During this trans- 
portation, the bill is judged by the magnetic head 

55 30 and the other sensors as to whether or not it is 
genuine. When the answer is affirmative, the bill is 
transported upwardly along the turning plate 15, so 
that the bill is drawn by the endless belts 10A and 
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10A into the vertical bill passage defined between 
the endless belts 10A and 10A and the pushing 
plate 16. When the bill reaches to a stack position 
at B, the motor 60 is energized to rotate the 
eccentric cam 21 for pushing the pushing plate 16 
backwardly. In this manner, the bill is stacked with- 
in the accumulating box 5 over the compression 
plate 23. 

On the other hand, FIGS. 4<A) to 4(C) show 
how to assemble a bill discriminating apparatus 1 
in a down-stacking manner. The bill stacker unit 2 
is positioned vertically with the lower pulley 9 lo- 
cated above the upper pulley 7, and is then leftwar- 
dly fitted to the bill discriminating unit 3 as in FIGS. 
4<A) and 4(B). In this event, the small gear 43 
meshes with the left side idle gear 13 as shown in 
FIG. 4(C). In this manner the bill stacker unit 2 is 
placed in an down-stacking position, and is fas- 
tened to the bill discriminating unit 3 by means of 
bolts 53, 54 and 55. In this case, part of the vertical 
bill passage is defined between the turning plate 15 
of the bill stacking unit 2 and a lower turning plate 
64 (FIG. 1) of the bill discriminating unit 3. 

Also, in this case a bill is inserted through the 
inlet slot 28, and is then pulled in the bill dis- 
criminating unit 3 by the conveyer belt 34. As in 
the up-stacking fashion, during this transportation, 
the bill is judged by the magnetic head 30 and the 
other sensors as to whether or not it is genuine. 
When the answer is affirmative, the bill is trans- 
ported downwardly along the turning plate 15, so 
that the bill is drawn by the endless belts 10A 10A 
into the vertical bill passage defined between the 
endless belts 10A and 10A and the pushing plate 
16. When the bill reaches to a stack position at B, 
the motor 60 is energized to rotate the eccentric 
cam 21 for pushing the pushing plate 16 back- 
wardly. In this manner, the bill is stacked within the 
accumulating box 5 over the compression plate 23. 



detachable attachment to the bill discriminating 
unit (3) at both an up-stacking position and a 
down-stacking position; 

at the up-stacking position the stacking 
s means (4) is arranged at a position higher than 

the bill discriminating unit (3); and 

at the down-stacking position the stacking 
means (4) is arranged at a position lower than 
. the bill discriminating unit (3); characterized 
w by: 

detachably attaching means (47-49, 53-55) 
for detachably attaching the bill stacking unit 
(2) to the bill discriminating unit (3) at both the 
up-stacking position and the down-stacking po- 
15 srtion; and 

torque transmitting means (8, 11-13, 37, 
42-46) for transmitting a torque from the drive 
means (37-41) to the drive pulley (9) of the 
stack conveyer (10). 

20 

2. A bill discriminating apparatus as recited in 
Claim 1, wherein: 

the drive pulley (33) of the feed conveyer 
includes a drive shaft (37); 

25 the drive pulley (9) of the stack conveyer 

includes a drive shaft (8); 

the torque transmitting means comprises: 
a first spur gear (42), mounted around the 
drive shaft (37) of the drive pulley (33) of the 

30 feed conveyer; a second spur gear (1 1 ), moun- 

ted around the drive shaft (8) of the drive 
pulley (9) of the stack conveyer; and a gear 
train (13, 43, 45. 46) adapted to mesh with the 
first and second spur gears (42, 11) for trans- 

35 mitting the torque from the first spur gear (42) 

to the second spur gear (11). 

3. A bill discriminating apparatus as recited in 
Claim 1 , wherein: 

the bill stacking unit comprises a casing 
(4A), having opposite side walls (4a, 4a), for 
receiving the stack conveyer (10) therein; 

the drive shaft (8) of the drive pulley (9) of 
the stack conveyer has opposite end portions 
passing through respective side walls (4a, 4a) 
of the casing (4A); 

the torque transmitting means comprises: 
a stack spur gear (11), mounted around each 
of the opposite end portions of the drive shaft 
(8) of the drive pulley (9) of the stack con- 
veyer; and spur gear means (13, 42, 43, 45, 
46) operatively connected to the drive shaft 
(37) of the drive pulley (33) of the feed con- 
veyer; and 

the one stack spur gear (11) is adapted to 
mesh with the spur gear means (13, 42, 43, 
45, 46) when the bill stacking unit (2) is placed 
at the up-stacking position whereas the other 



40 

Claims 

1. In a bill discriminating apparatus of the type 
including: a bill discriminating unit including a 
feed conveyer for receiving and conveying 4$ 
bills, and bill discriminating means arranged in 
the vicinity of the belt conveyer, the feed con- 
veyer having a drive pulley and a driven pulley 
and an endless belt extending between the 
drive pulley and the driven pulley; drive means so 
for driving the drive pulley of the feed con- 
veyer; a bill stacking unit including stacking 
means for stacking bills, a stack conveyer for 
conveying bills to the stacking means, and 
guide means for receiving bills from the feed 55 
conveyer and for guiding the bills to the stack 
conveyer, characterized in that 

the bill stacking unit (2) is adapted for 
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stack spur gear (11) is adapted to mesh with 
the spur gear means (13, 42, 43, 45, 46) when 
the bill stacking unit (2) is placed at the down- 
stacking position. 

5 

4. A bill discriminating apparatus as recited in 
Claim 3, wherein: 

the spur gear means comprises a drive 
spur gear (42), a first pinion (43) coaxially 
mounted to the drive spur gear, an idle spur w 
gear (45) meshing the drive spur gear (42), 
and a second pinion (46) coaxially mounted to 
the idle spur gear (45); and 

the one stack spur gear (11) is adapted for 
operative engagement with the second pinion 75 
(46) when the bill stacking unit (2) is placed at 
the up-stacking position whereas the other 
stack spur gear (11) is adapted for operative 
engagement with the first pinion (43) when the 
bill stacking unit (2) is placed at the down- 20 
stacking position. 

5- A bill discriminating apparatus as recited in 
Claim 4, wherein: 

the spur gear means further comprises a 25 
stack idle spur gear (13) rotatably mounted on 
each of the side walls (4a, 4a) of the casing 
(4A) to mesh with a corresponding stack spur 
gear (11); and 

one stack idle spur gear (13) is adapted 30 
for engagement with the second pinion (46) 
when the bill stacking unit (2) is placed at the 
up-stacking position whereas the other stack 
idle spur gear (11) is adapted for engagement 
with the first pinion (43) when the bill stacking 35 
unit (2) is placed at the down-stacking position. 

6- A bill discriminating apparatus as recited in 
Claim 4, wherein the detachably attaching 
means comprises adjusting means (47-49, 53- 40 
55) for adjusting both the engagement of the 

one stack spur gear (11) with the first pinion 
(43) and the engagement of the other stack 
spur gear (11) with the second pinion (46). 

45 

7. A bill discriminating apparatus as recited in 
Claim 6, wherein: the adjusting means com- 
prises slot means (47-49), provided to the bill 
discriminating unit (2), for defining slots (47A- 
49A); and fastening members (53-55) adapted 50 
for slidably passing through respective slots 
(47A-49A) to fasten the bill discriminating unit 
(3) to the bill stacking unit (2). 
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FIG . 2 
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